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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
keep the catalyst temperature within 
the temperature resistant range, and 
reliably suppress deterioration of the 
catalyst while also ensuring that there 
will be no adverse effects on 
driveability, fuel consumption and 
other factors, in internal combustion 
engines featuring a catalyst for 
exhaust gas emission control, even if 
an oxidizing environment is brought 
about when the catalyst goes above 
the predetermined temperature. 



SOLUTION: This internal 
combustion engine comprises an 
environment detection mechanism 1 1 
for detecting whether or not a catalyst 
6 for exhaust gas emission control 
and the vicinity of the catalyst 6 for 
exhaust gas emission control are in an 
oxidizing environment, a temperature 
detecting mechanism 9 for detecting 
or estimating the temperature of the 
catalyst 6, flow rate adjustment 
mechanisms 13, 14, 15, 16 for 
adjusting the rate of gas flow into the 
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catalyst 6, and a control mechanism 
20. If the catalyst temperature 
detected or estimated by the 
temperature detecting mechanism 9 is 
higher than the predetermined 
temperature and an oxidizing 
environment is also detected by the 
environment detection mechanism 
1 1, the control mechanism 20 
controls the flow rate adjustment 
mechanisms 13, 14, 15, 16 to increase 
the rate of gas flow into the catalyst 
6. 
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tJ«*>4 0 — i6t»:®*c0fiv^NOx fi*j«6 Al-fe</» 

[0049] ttz* mirxiMtmmmn&Mtzvm-t 

/ < 'j 7- 4 *?mn&nmt'£1® < c fc {> i-v» t v>-j fij.6; 
A^jrcfi t «Hft*#*t4 fcK>, s^as t fi*^ -y 

[0 0 5 0] ^ri^. ±5EO*3ittsJK!R'CI±, Z7CfiS^6 
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// 

C i N Ox »m 6 ARtr=7Ctt* 6Bt SUff t LT«lR 
Ltv^^, PIIx.lfI12 UtJWJ: ii:> =tc$i&6 C, 
NOx I116A, Ejc*i6B*lO(?)^-X|<Ji:-# 
9 UitLTiAv^ C =5cAt«6 
CtNOx tt«6AfcO|B|U*ifi-t>*9SrEttL, N 
Ox (SW-6 At=S»l6 BfcOMUNOx -bH10 
^ElS-r-So ifc, Zl*iTi»XIl#0!»Att«l 5(i = 
COM HcO«f^ilK3 t U -'X^TmXft 
<0$A£fi 1 6 (iHTCfi**. 6 C t N Ox fifel6At^ffl 

[0 0 5 1 ] ifc, ±J£0**«»*-C(i, tfM'X^Kt 
fflttJ*6^0*A»SM^if*-r'<<, ABV14^I 
SC'<*ri 3 4r^BB(;LTi|RAia3R:*4:ii*i-4 1 1 
U:« S^®g&3^-^r«riSA1-4 <fc o i:LTv>4 

If, 7jO©i13p«0*S:fT&-? iiCLTU 

t>. oil), ABV 1 4^1 SCa>7'1 3 Sr^BSl-L 

3-s-;jcxr«r2SA-r-&/i(t-r-4B.^o ABV1 

4 *«;ifcm>o-e*tui\ i sc/<A-n 3coggso 

[0052] i/.:, ABV1 4WI SCA>yi 3<0 

— K, x> J.>->*>HIE«:*^'b*5cU-C(> 
&v»„ i£, Siia-t>-^9U«t*^aii:, C;h.ibc75#& 

[0 0 5 3 ] ifc, ±J£o**t6JK]RUis(t4WH>]lo» 
SO*Jgt-R*LT(±, 4? LT ft 

#lTf &<07Wi L>> 0 JiJEO J: o U LTlt 

*LTtA^. oji), 

x > > B fciti" S^'/^ftLTK^L 

[0 0 5 4 ] it:, BMiJ -J V Wi<0 M - >>1I£B#U, 
«5JtA/F, jft^«ta*OV £SiJI3:5gfc 

<i, * 1 XtfcJBSO t , jjpLfiPSI^7> t ^4'*o o 
#SESWI*. K5-f7'H7'ft (DBVV) Srffl 
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/2 

•y 2 0MS*M«lKW»1"4wi:»-J:oTia» 

[0 0 5 5] CO*§3\ DBW{:J:*BaSWIffllt±ji#a 

$ 1 9tftM&tmUl~. CODBWCJ:SiaS»H«»-iP 

-^x.TO«Afiai±NOx »|fflfi6Atf)±at1H-C* 

[0 0 5 6] -g-OffiOtSRKtcov^TIi, _b*EO» 1 JSJfe 
tot nflfC?** fcfc, - -T-(± -€•<?) 1% H &«B§ 

[0 0 5 7] *2lt*iJBffit-*'*»-6I*Ha5lRIMt:o 
v^T, 16, 117 £#BBL5:a { <bi£9J-t*o ^f%MWM 

izfrfrzftm&mt* *i**Biot<ot, ecu 2 

OKiittAlSMlSSMW********. oil), 
Mff^T-li, ECU2 0 7j t "R^»£S:tB#K/£.^t<7)RI 

[0058] tfc, ±a<o»i*it^®.i:ra«ku, e^im 

lfS:#!®1-^>075 f ffi Lv>„ Z<r>tz*>, JiiSOi^lcL 
[0 0 5 9] i fc, tfjEf£«5cf±, SS-fc 9 OfittU 

ui^'o oit), 

> E <SftX I ± * i* U *ti" * t T'tt t U T MISS L r <> 

[oo6o] cioiistflnsctn, &2nmm<opi 

t>tv^>o oi?, EI6«07n-^-v - o U, 

i-T, 7 7"B10t\ ^. h ^*=fS|£*- KXIi'J 
•y ^ilte*- K*»<b*Sfl-* v h *- ') - >il*£*- 

50 t4. — ^ l"f KXI4U y flfit- 
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[0 0 6 1 ] CO¥iJ5eO*SS, iftS-t >^9<om^I* n J 

- >»fftaSJ.JL±T'*4t&-g-(±^-f v y'B 7 o t:il<&, 

/<4 /<Z.x.7*£tt%iiW-k-r ZMWt Lt, AB V 1 4 
I S C/OPri 3 LxmX^^HPi-kiri, 
tHi:< «miISS3-^-^Ji7^3f ALT, 'J ^ — > 

[0 0 6 2 ] >!Ofl|7E<7>^*, 7t?"Fj»*1 OtirS-liX 

t-^b 7 ouit-^T, 'U^x^r^iftfitis A-T4 

$mt LT, AB V 1 4-? I S C/^7*l 3 

■cra******-*-* tti>r~. m%.m& 3 ^->xx. 

r**ALT, <) 9- y-tho -2f, vvVYt'ix-u 

v^liXf y VB 4 0 Kit*, 11 7 l-Tjrt «t 9 
-f\z t *) , SEA«»*UIl. CTB#IBIJE;.*F£T A £I3:5e 
Lv Xr -yT'B 5 0T-7 7?'Fr 1 i:-t7 h LT, Xx 
•7 7*B 6 0 Milfro fcii, yEA^ffifili, iSi£-fc 9 

t>4o ifc, 77^Fi±5a)ISSti±0i:ioTv^„ 
[0 0 6 3] Xf yfB 6 OtlJ, >* 9 <r>mjj 

4) jgJSLfc^Sa^fflSeL, -^*J 
^nit*, ^H^ii8LO>«;^lUf7fB 
7 Odit^, *U '**^7®MttW-k.-thWUt L 
T, ABV 1 4^1 SC^71 3 ULTRAS 
$tft$rJtA-f4i:t »KKa»3^-*ir«r#A 
LT, 'J*->-f4o §f56B#IH]«:&jaLfc*-&(i 
7 7*B8 0i:IA, 77^Fi 0 i:U-t7 h LT, 

[0 0 6 4] U:4 f ot, **ft«St-**rt»4rtB18l» 

<btv4o i/c, #*ifeBBTl±, ECU2 0i:iS 
A^i£StB#Pflj£;^fc *>H«*5*"*"t v ^t: J: 0 B#H 
?M>4 tt!«t^<Oii£A^ata«r)^A*lffll £ 

[0 0 6 5] ^C, »3**JKSU=*^ftrt«6«HUo 

^t, us zmzLbtfbm.w-rzo ^*jfi»s. 

4rt*»1SH<i, * 2 <>OU*tLT, wtAJuTc 

fto^ft(:*tl£T#4£ T B^PflS^MA (n) i:7-fJl- 
* «:7Wt4 iit: L &4o 
[0 0 6 6] 4:Mk»ll-Cli« E C U 2 0 jJ*S£A$t» S 
tNFrait^i:<?)B8# (li(fSJtPU) £jjrtII7U7p-t 
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Of^y#lS1-4(7)75 f ilti L^>. 
[0 0 6 7] :©fcft, Jia>«OJ:-7ULT}t5eL/:B#ra 
Iu^t-MIEtfii!5«:*'«t4«t-7tz^oT^4o ti 

ttffllc-SIl 5r i > v > ft «f , i > v > HIEKX«*a U 
Jsfn7 7 7"It LT&5eLT*>&v> 0 $ittffMf 
J±, 1^7-f^*=Sr^(t4«t9t-LTv>4o -=>i «5 ^ 'X 
70 5$;t-<fc 9 ftffl&g&A (n) U 1 *7 -f £?Ht4 «t 
0 t-LT^4o 
[0 0 6 8] 

A (n) =kXA (n-1) + (k-1) X T A 

zzx, a (n) :&fmfc%-m, TA:we§i-7 7 

■/« (»EA^ijitfiU*t-t-4-7 y ■/) , k : v -f ju * 5e& 

(hmskj: iufcafca) T-*4 0 i-^, atAStatiii 

T<o«fc o tc LTiifc A^fioJ#A*Jffll7> S: jT^*>tL4 0 
20 [0 0 6 9] oi »), HI8^7D-^ + - htCT^-f J: n 
U, i-f, Xf 7 7C 1 0T-, 

•=6- Ktc^o/w7i'S^«r*J5ei"4o - cofi)^<7)^*, X 

->t4. -77. ^ h-f **a<E*- KXIi'J y'f-ae 
■=6- K*"b**^7> y h*- K^'J-^ate-t- KU4o 
fc^liXf7 7"C2 0Uil<^, S5ia-t v*9<7)tB77* f 
'J - >Bt»ijaJSW±T*>4^S^ : Sr*lJ5t1-4o 

jo [o o 7 oi cofljeOig*, jesia-tr^-^gom^j^'j 

->W-JftiaJStl.±T-*4*^iX-r v 7*C 5 0 Hii^, 
/<^/^jiT^i/ : i[fi:SrliA-r4$lHfllt LT, A B V 1 4 
flS C/WT 1 3 4^Bat- LT%AiR$t**liAi-4 
titi:, »ma?S 3 -M^x T * iS A L T , ') 9 — > 

-T4 0 iS5ia-t>^9«7)i±5tj75 f 'j ->m&.i&mi *) 

i>i&^®£it. t.t -j y'C 3 0 Kit*., -AstUJ: <mH 
«o»JSA (n) {C7^^^*^(t4o 
[0 0 7 1 ] 

A (n) =kXA (n-1) + (k-1) X T A 
40 -5-LT, Xf -7 7C4 0(Cil<^, 9 

') ->St^iaSJ: 0 fc'hS < ^oT^"i>^f3cB#M (B#K 

OUilA, /<^/<XiTi^SEg«rie^:1-4Sl|ffll t LT, 
ABV 1 4^1 SC/^yi 3 $r^ULTi^Ai!!i^;S 

T, ■J5'->i-4o Brje^W«:«iftLfc»*li, 
Zivh <T>m A*** * *• A-T 4 IN «p S: »7 L T , } ) 9 — 
>-t4o 

50 [0 0 7 2] L tJ { o T , 3j'*»4 ft&HKH 
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wcS«o^ftcc*tic.-r- # S <fc o KB#P B HI>gM»- 7 4 topic 

[0 0 7 3] »4*«HBS8U3i»^4l*J**1SH^o 

*Mff(;git«Hf£*HaB£fti£4 ( A&&. oil), 
W*^*fflS(-*t-f*^'y 7"t Ltf«!)ECU2 OtCft 

[0 0 7 4] ^<0(i<75f8J&UOv>-a±, _tai<DlSl*iS 

T*<i, moil (cjTtA^jjftftoii^ijiiq^f^^n 

-5>o oil), |907D-f t- H-Tp-fJ: i 
r, *x y-7'D 1 0T% xh-f^ + I^-KXIi'i v 

S 0 — * KXli'J -y -7- K 

y I-*- K-^'J KU&ofctft-g- 
(i^f ••/ 7*D 2 0 (CitA, jaia-tv* 9<Ottl7J* ?, J-> 

[0 0 7 5] COflJgOtt*, i^za-fc>-4-9 0ffi737J {l J 
- vtMSBllt-AS t fiJ^^iv^t&^liXf- y 7'D 

t, AB V 1 4^1 SCa'jI/7'1 3 ££Bflt- LTi&;MS 
Lt, 'Jy-->-fSo 8f5gB$W*«I«Lfc»£- 

[0 0 7 6] — Xf /yD2 0-CiS5ia-t:>^9<75aj 

ti*. ifc, #c **tfi«ffitr-»i. stx$iat*«>ju* 

[0 0 7 7] &i3, ±iEO**ttJBJB-CI*. ')->/<- 

oji), y h iiseii - >/f- >x > ->* > {en c? 
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«fi«H U *J v » -C 4 *Jt * *t 4 O -C . ft* flKfcflJ ft*& 6 

So 

[0 0 7 S] ifc, ±a>o&*J6®ffi-ei±. xh-f+* 
aMEXii'j ^ ^a<E* i| b«sfl.* y haexii 

o S± * 0 ^ tt«tS £M » * f fr 
»o^{C'J->jl<eXl±«fl-* y h»<£U »f? L # 6- 

[0 0 7 9] ifc, ±JEO«-SWWKJBI"C(i, NOx M«K 
6A^i!&iSMN0x mUt LTV^*«, NOx ftfe^ii- 
iuzm.bft.2> tOtlii- < , jlKil7cSN0x jte&t?£> 

^tS^0OT-iS^H7c8t!«l4l3:lt^^*^i Lv^ 0 i 

3j*=7cW«» 6 B, 6 C J: *) i> St»tiaS* ? K v > ^ ac> , NO 

IS i-j u»A*iat*OJi*W» iff * UTi:Utv> 
-5>A f , £.f LtNOx ftfe«6 AOiWSijaSUlg-o'v^Ttl 

ffcO«l|IMlP4:fT«:x.tfj!lv» 0 
[0 0 8 0] 

ii±-f 4 c t J: oti ^^tffl(tt«S4:.mjH-^*Pi- 

40 &>2>o 

[0081] ttzs mvxmtmmmvmMkzvwi-f 

[Hra«ofBf#4-l5iB^] 

[II 1 ] 1 **S»SR»c*jJ'4l*i**tRMO^* 

bti&mtfxmtmmmn&mmim-tm&mx'&z,, 
50 ^iiifl^xi^fkfflittaowjftiajSE^^-i-Bi-T?**, 
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* htmm&^m-- <t <&uf« * mt y ° - * - h -c* 

4o 

& o 

[117] *ffeWO»2St*3B3B l .t-*»*'4rt*»1RMOjiE* 
[0 8] *%W<om 3 «Nl«jRK^^« rt«S«MUi3tt 
[19] *»WO»4**^3Kt-^*»4rt**l«Mi-*J»t 
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4 0 

6 J&*fXiMfcfflJtt«|t 
6 A NOx f&m 
6 B =7C*!fflt 

6 C =7C«fflt (iS#=7c8*«) 
9 Sia-trv* (a«c«i4n*a) 

1 0 NOx 

11 O2 -t>* (#B*tift*#ft) 

12 A B V (wSPS¥-S) 

13 ISC/<^ 

14 xn ? (8t*«ft#S) 

is, 16 ->k^r<r>mx&.m. (%SMlE¥f» 

2 0 ECU (W»#S) 



[HI] 



[H2] 



[133] 




«5 

! 

S3 



6C 



6 ^ 6A 6B 



[B5] 



[117] 



il 






•t 




Fuel Cut 


■ 










.-i 

L 


* 









[119] 



D10 



D20 




(MID 

y 



*M** X no 

— *SK*Wl-y r- or 'J - Vilfs/ - 



YES 



NO 



D3Q 



YES 
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(11) 



^2 0 0 0-8 7 7 3 6 



[04] 



NO 



Q9-Q 



\ — xff #f ft •/ l-or - -yflfg 




MO 



YES 



( 



A 40 




A20 



NO 



A 50 



A30 

Z 



nnym = 0? 



k YES 



NO 



A60 



Qjg-y ) 



-ii- 



(12) 



#H 2 0 0 0 - 8 7 7 3 6 



[HI 6] 



B10. 



B20- 



B40- 



(HID 

» 



NO 



YES 



'K/ffTIRaiJl 



.YES 



NO 



YES 



NO 



B50- 



I 



F = 1 



YES /fe^IWlM] 



res yms 



B80- 



F=0 



NO 



) 



B70 
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(13) 



«2 0 0 0 -8 7 7 3 6 



[138] 



do (HED 

\ 1 . 

or 'J - y a f s / 



C2CX 



I 



YES 



C30- 



^YES 



NO 



A(n) = K xA(n-1) *(K-1)xTA 



YES /ftgBfrfJ A( 



C40 



5> 



NO 



-C50 



7D> h^-v<7)S!£ 



<72)*&W# * XI* 



F ^ - A (##) 3G091 AA02 M12 AA17 AA24 AA28 
AB03 AB05 AB06 BA04 BA05 
BA08 BA10 BAH BA14 BA15 
BA19 BA33 CA23 CA24 CB02 
CB03 CB05 CB06 CB07 DA04 
DA08 DB10 DB13 DC01 EA01 
EA03 EA05 EA07 EA17 EA18 
EA33 EA34 EA39 FA05 FB03 
FB10 FB1 1 FBI 2 FC01 FC05 
FC08 GB01X GB02W GB06W 
GB10X HA08 HA12 HA36 
HA37 HA38 HA47 HB07 
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